Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; R factor = 0.040; wR factor = 0.119; data-to-parameter ratio = 17.6.
In the title compound, C 28 H 23 N 3 O 4 , the dihedral angle between the quinoline and indole ring systems is 29.30 (5) . The pyrrolidine ring adopts a twist conformation. An intramolecular O-HÁ Á ÁO hydrogen bond generates an S(6) ring motif. A weak intramolecular C3-H3Á Á ÁO3 interaction is also observed. In the crystal, molecules are linked by two sets of N-HÁ Á ÁO hydrogen bonds, forming centrosymmetric dimers containing two R 2 2 (8) ring motifs. The dimers are linked via C-HÁ Á Á interactions.
Related literature
For general background to indole, quinoline and pyrrolidine derivatives, see: Amalraj et al. (2003) ; Cordell (1981) ; Suzuki et al. (1994) . For puckering parameters, see: Cremer & Pople (1975) . For asymmetry parameters, see: Nardelli (1983) . For hydrogen-bond motifs, see: Bernstein et al. (1995) .
Experimental
Crystal data C 28 H 23 N 3 O 4 M r = 465.49 Triclinic, P1 a = 9.6918 (3) Å b = 11.0258 (3) Å c = 12.9663 (4) Å = 69.111 (1) = 72.044 (2) = 66.410 (1) V = 1163.93 (6) Å 3 Z = 2 Mo K radiation = 0.09 mm À1 T = 293 K 0.20 Â 0.20 Â 0.20 mm
Data collection
Bruker SMART APEXII areadetector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2008) T min = 0.982, T max = 0.982 21655 measured reflections 5795 independent reflections 4635 reflections with I > 2(I) R int = 0.023 Refinement R[F 2 > 2(F 2 )] = 0.040 wR(F 2 ) = 0.119 S = 1.03 5795 reflections 329 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.22 e Å À3 Á min = À0.19 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg6 is the centroid of the C26-C31 ring. Symmetry codes: (i) Àx; Ày þ 2; Àz; (ii) Àx þ 1; Ày þ 2; Àz.
Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT (Bruker, 2008); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009). supplementary materials supplementary materials sup-1 Acta Cryst. (2010) . E66, o952 [ doi:10.1107/S1600536810010500 ] 4-Hydroxy-3-(1'-methyl-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-3'-ylcarbonyl)quinolin-2(1H)-one K. Revathi, M. Sankaran, P. Ramesh, P. S. Mohan and M. N. Ponnuswamy
Comment
Substituted pyrrolidine compounds possess antimicrobial and antifungal activities against various pathogens (Amalraj et al., 2003) . Several optically active pyrrolidine compounds are used as intermediates in controlled asymmetric synthesis (Suzuki et al., 1994) . The spiro-indole-pyrrolidine ring system is a frequently encountered structural motif in many biologically important and pharmacologically relevant alkaloids, e.g. vincrinstine, vinblastine and spirotypostatins (Cordell, 1981) . Against this background and to ascertain the detailed information on its molecular conformation, the X-ray structure determination of the title compound has been carried out.
The pyrrolidine ring (N1/C2-C5) in the molecule adopts a twist conformation. The puckering parameters (Cremer & Pople, 1975) and the asymmetry parameters (Nardelli, 1983) for this ring are q 2 = 0.426 (1) Å, φ = 335.5 (2)° and Δ 2 (C3) = 6.8 (2)°. The sum of the bond angles around atom N1 (337.3°) of the pyrrolidine ring indicates sp 3 hybridization. The indole and quinoline ring systems are planar and keto atoms O1 and O3 deviate from the attached ring system by 0.011 (1) and -0.122 (1) Å, respectively. The dihedral angle between the indole and quinoline ring systems is 29.30 (5)°. An intramolecular O4-H4···O2 hydrogen bond generates an S(6) ring motif (Bernstein et al., 1995) . A weak intramolecular C3-H3···O3 interaction is also observed.
The molecules at (x, y, z) and (-x, 2-y, -z) are linked by two sets of N8-H8···O3 and N18-H18···O1 hydrogen bonds to form a centrosymmetric dimer containing two R 2 2 (8) ring motifs (Fig. 2) .
Experimental
A mixture of 3-cinnamoyl-4-hydroxyquinolin-2(1H)-one (0.5 mmol), isatin (0.5 mmol) and sarcosine (0.55 mmol) was refluxed in methanol until the disappearance of the starting materials as evidenced by the TLC. After completion of the reaction, the solvent was removed in vacuo and the residue was chromatographed on silica gel using hexane-ethyl acetate mixture (7:3) as eluent to give the title compound. The compound was recrystallized in DMF-methanol (3:7 v/v).
Refinement N-and O-bound H atoms were located in a difference map and refined isotropically. C-bound H atoms were positioned geometrically (C-H = 0.93-0.98 Å) and allowed to ride on their parent atoms, with U iso (H) = 1.5U eq (C) for methyl H and 1.2U eq (C) for other H atoms. 
4-Hydroxy
-3-(1'-methyl-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-3-ylcarbonyl)quinolin-2(1H)-one Crystal data C 28 H 23 N 3 O 4 Z = 2 M r = 465.49 F(000) = 488 Triclinic, P1 D x = 1.328 Mg m −3
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0755 (10) 0.0439 (7) 0.0574 (8) −0.0109 (7) −0.0311 (7) −0.0028 (6) C11 0.0842 (11) 0.0372 (7) 0.0783 (11) −0.0144 (7) −0.0298 (9) −0.0087 (7) C12 0.0701 (9) 0.0455 (7) 0.0703 (9) −0.0146 (6) −0.0219 (7) −0.0222 (7) C13 0.0535 (7) 0.0459 (7) 0.0469 (7) −0.0106 (5) −0.0150 (5) −0.0169 (5) C14 0.0420 (6) 0.0387 (6) 0.0355 (5) −0.0098 (4) −0.0089 (4) −0.0100 (4) C15 0.0423 (6) 0.0371 (5) 0.0345 (5) −0.0112 (4) −0.0100 (4) −0.0097 (4) C16 0.0380 (6) 0.0364 (5) 0.0350 (5) −0.0115 (4) −0.0076 (4) −0.0102 (4) C17 0.0409 (6) 0.0386 (6) 0.0331 (5) −0.0138 (4) −0.0059 (4) −0.0093 (4) N18 0.0495 (6) 0.0438 (5) 0.0344 (5) −0.0199 (4) −0.0101 (4) −0.0058 (4) C19 0.0386 (6) 0.0362 (5) 0.0431 (6) −0.0114 (4) −0.0028 (5) −0.0110 (5) C20 0.0535 (8) 0.0456 (7) 0.0473 (7) −0.0178 (6) −0.0058 (6) −0.0046 (5) C21 0.0603 (8) 0.0479 (7) 0.0601 (8) −0.0249 (6) 0.0001 (7) −0.0038 (6) C22 0.0618 (9) 0.0573 (8) 0.0727 (10) −0.0348 (7) −0.0006 (7) −0.0157 (7) C23 0.0503 (7) 0.0564 (8) 0.0488 (7) 0.0377 (6) 0.0413 (6) −0.0192 (5) −0.0094 (5) −0.0012 (5) C27 0.0668 (9) 0.0463 (7) 0.0622 (9) −0.0177 (6) −0.0276 (7) −0.0006 (6) C28 0.0695 (10) 0.0471 (8) 0.0905 (12) −0.0093 (7) −0.0319 (9) 0.0010 (8) C29 0.0670 (10) 0.0402 (7) 0.0916 (12) −0.0172 (7) −0.0074 (9) −0.0137 (7) C30 0.0652 (9) 0.0512 (8) 0.0671 (9) −0.0294 (7) −0.0005 (7) −0.0204 (7) C31 0.0530 (7) 0.0451 (7) 0.0511 (7 108.0 N18-C19-C24 119.67 (11) C2-C3-H3 108.0 N18-C19-C20 119.99 (12) C26-C4-C5 115.35 (10) C24-C19-C20 120.32 (12) C26-C4-C3 112.53 (9) C21-C20-C19 119.04 (14) C5-C4-C3 102.87 (9) C21-C20-H20 120.5 C26-C4-H4 108.6 C19-C20-H20 120.5 C5-C4-H4 108.6 C20-C21-C22 121.10 (13) C3-C4-H4 108.6 C20-C21-H21 119.4 N1-C5-C4 102.03 (10) C22-C21-H21 119.4 N1-C5-H5A 111.4 C23-C22-C21 120.47 (14) 
Hydrogen-bond geometry (Å, °)
Cg6 is the centroid of the C26-C31 ring.
D-H···A D-H
H···A D···A D-H···A O4-H4A···O2 0.99 (2) 1.56 (2) 2.4840 (14) 155 (2) N8-H8···O3 i 0.89 (2) 1.92 (2) 2.7837 (13) 165 (2) N18-H18···O1 i 0.90 (2) 1.95 (2) 2.8497 (14) 177 (2) C3-H3···O3 0.98 2.21 2.7944 (13) 
